Analytic evaluation of Gordon's integral
. It was proven (Lemma 1 in [8] ) that, for c + j > 0 and |w| + |z| < |λ|, 
where the second Appell function reads ( [1] , equation (2) Exact analytical expressions of this integral by means of more elementary functions are given in the present work, where many subclasses are analysed and evaluated in simplified expressions allow for faster computations.
II. GORDON'S INTEGRAL: CLOSED FORM EXPRESSIONS
By means of the double integral representation of the second Appell function ( [1] , equation 7; see also [8] ), for c, c − p = 0, −1, −2, . . . , j, p = 0, 1, 2, . . . , |w| + |z| < 1, it follows, for j ≥ p, that 
particularly, for p = j = 0, 1, 2, . . . , 
where F 1 is the first Appell function ( [1] , equation (1)). By mean of ( [9] , formula (8.3.5))
it follows, for j ≥ p,
,
where for p = j = 0, 1, 2, . . .
Setting
By means of the Kummer's first transformation 1 F 1 (b; c; z) = e z 1 F 1 (c − b; c; −z), and the series representation
it easily follows
By means of the identity ( [2] , formula 5.14.3)
it follows that
By means of the identity ( [2] , formula 5.14.1)
By means of the identity ([2], formula 5.14.5)
(c = 0, ±1; . . . , c + j > 0; λ > 0; n = 0, 1, . . . ; c + n, c ± p = 0, −1, . . . ; |w| + |z| < λ).
By means of the identity ( [2] , formula 5.14.6)
it follows
By means of the identity ( [2] , formula 5.14.7)
Since ( [7] , formula 7.2.4.68)
On other hand, by means of ( [7] , formula 7.2.4.68)
By means of the identity ( [6] , Theorem 3, formula 29)
it easily follow
Further by means of ( [6] , Theorem 3, formula 29)
whence
The following identities are straightforward consequences of the pervious integrals:
III. GORDON'S INTEGRAL AND CONFLUENT HYPERGEOMETRIC POLYNOMIALS
In the case of α = −n, the confluent hypergeometric function 1 F 1 (α; β; z) reduces to n-degree polynomial in z, namely
where a direct differentiation of both sides with respect to z yields 
where a direct differentiation of both sides with respect to w yields
with a further differentiation of both sides with respect to z yields 
and if w = λ equation (40) reads 
If m = n, equation (47) J j0 c (−n, −n; λ; λ, λ) =
The condition 1 + j − n = 0, −1, −2, . . . in (50) can be softened using the identity (−j) n 3 F 2 (−n, c + j, 1 + j; c, 1 + j − n; 1) = n! 3 F 2 (−n, −j, j + 1; c, 1; 1), 
and thus
From the symmetric property j ←→ −j − 1 of 3 F 2 (−n, −j, 1 + j; c, 1; 1), it also follow
whence 
Further recurrence relations of this type are developed in the appendix. Note, from equations (42) and (45), it follows
An important class of W. Gordon's integral occur in the case of w = k 1 , z = k 2 , and λ = (k 1 + k 2 )/2, namely,
equivalently,
−n, −m;
and further equivalent to
In particular
and J 00 c −m, −n;
where, generally,
from which the classical orthogonality property of the confluent hypergeometric functions follows, namely,
The same conclusion also follows from equation (48) −λ x 1 F 1 (−n; c; w x) 1 F 1 (−n; c; z x) dx
where P (α,β) n (z) is the Jacobi polynomial of order α, β and degree n in z. The relation P −λ x 1 F 1 (−n; c; λ x) 1 F 1 (−n; c; z x) dx = (−1) n Γ(c) n! λ c+n 3 F 2 −n, c + n, 1 + n; c, 1;
For n ≥ m
The following integral follows immediately
and if p = j,
and
. ). (72)

IV. GORON'S INTEGRAL AND SPECIAL FUNCTIONS
The generalized Laguerre polynomials are defined, for integer n, in terms of confluent hypergeometric functions by
thus,
From equation (75), it follows
it easily follows, for n ≥ m and m = 0, 1, 2, . . . , that
and, for µ = 0, 1, 2, . . . , m ≤ n,
On other hand,
and by direct differentiation s-times, with respect to w, of both sides 
By means of H 2n ( √ z) = (−1) n (2n)! 1 F 1 (−n; 0.5; z)/n!, it follows using (74) that 
However, by means of lim j→0 (−j) n 3 F 2 −n, 1 2 + j, j + 1; ±p + 1 2 , j + 1 − n; 1 = (2n)! 4 n (±p + 
